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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a roll type semi-solid 
working method which can produce a high quality cast product 
at a low cost. 

SOLUTION: This method is composed of a process for 
generating primary crystal by rapidly cooling molten alloy A 
held to a prescribed temp, at higher by little than the liquidus 
temp., a process for growing the primary crystal to the granular 
crystal by slowly cooling the molten alloy B generating the 
primary crystal and a process for extruding the molten alloy C 
becoming a prescribed solid phase ratio by growing the granular 
crystal at a prescribed quantity as a slag for pressing with 
metallic molds. In this way, the cast product composed of 
uniform and fine granular crystal structure without enclosing 
the air and solidify-shrinkage hole, and excellent in strength, 
elongation, fatigue characteristic, etc., can be produced 
without using a semi-solid billet at a low cost. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS _ 

[Claim(s)] 

[Claim 1] The process which the alloy molten metal A held to predetermined temperature slightly higher than 
liquidus-line temperature quenches [ process ], and makes a primary phase generate, the process which the 
alloy molten metal B which said primary phase generated anneals [ process ], and grow up said primary phase 
into granular **, the roll type semi solid processing method which are characterized by to consist of specified- 
quantity extrusion ****** by making into the semi solid for metal-mold press fit the alloy molten metal C 
which said granular ** grew and became a predetermined solid-phase ratio. 

[Claim 2] The holding furnace which holds an alloy molten metal to predetermined temperature slightly higher 
than the liquidus-line temperature. The quenching machine which the alloy molten metal A in said holding 
furnace is quenched [ machine ], and makes a primary phase generate, the depot which the alloy molten metal 
B which said primary phase generated is annealed [ depot ], and grows up said primary phase into granular **, 
Roll type semi solid processing equipment characterized by making into the principal part the extrusion 
implement with which said primary phase extrudes intermittently the alloy molten metal C which grew up to be 
granular ** as a semi solid for metal mold press fit. 

[Claim 3] Roll type semi solid processing equipment according to claim 2 characterized by said quenching 
machine consisting of at least one roll. 

[Claim 4] Roll type semi solid processing equipment according to claim 2 or 3 characterized by said quenching 
machine consisting of a roll of a pair by which opened predetermined spacing and the parallel arrangement was 
carried out horizontally. 

[Claim 5] Roll type semi solid processing equipment according to claim 4 with which the roll of said pair is 
characterized by being arranged so that it may be supplied between the rolls of said pair after the alloy molten 
metal A contacts one roil surface of the roll of said pair. 

[Claim 6] Roll type semi solid processing equipment according to claim 3 to 5 characterized by covering said 
roll surface with the wettability bad matter with the alloy molten metal A. 

[Claim 7] Roll type semi solid processing equipment according to claim 3 to 6 characterized by preparing the 
wiper for removing the adhesion object adhering to said roll surface. 

[Claim 8] Roll type semi solid processing equipment according to claim 7 characterized by said wiper being a 
stainless steel wire brush or a hard plastic fiber brush. 

[Claim 9] Roll type semi solid processing equipment according to claim 3 to 8 characterized by preparing 
covering for preventing that the adhesion object of said roll surface falls a depot or on semi [ which is 
extruded ] solid. 

[Claim 10] Roll type semi solid processing equipment according to claim 2 characterized by said quenching 
machine being a molten metal hold machine which arranged the cooling pipe on the interior. 
[Claim 11] said cooling pipe — the side attachment wall of said molten metal hold machine — penetrating — 
liquid — the roll type semi solid processing equipment according to claim 10 characterized by being allotted 
densely free [ in-and-out ]. 

[Claim 12] Roll type semi solid processing equipment according to claim 10 or 11 characterized by forming the 
oscillating grant machine in said cooling pipe. 

[Claim 13] Roll type semi solid processing equipment according to claim 2 to 12 characterized by being 
prepared so that the temperature gradient from which a cooling object or/and a heating element serve as 
[ upper part ] low temperature caudad towards the alloy molten metal in said molten metal depot may be 
attached to said depot. 

[Claim 14] Roll type semi solid processing equipment according to claim 2 to 13 characterized by said 
extrusion implement being a piston, a screw, or an electromagnetic pump. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the roll type semi solid processing method for the ability to 

manufacture the casting product of high quality cheaply, and its processing equipment. 

[0002] 

[Description of the Prior Art] Since the dies casting processing method make metal mold press fit and solidify 
an alloy molten metal can cast a product with a complicated configuration easily, it is applied to various fields. 
However, in order to consist of a dendrite-like organization containing much micropores and to cast 100 
degrees C or more of alloy molten metals at high speed from high temperature from liquidus-line temperature, 
it is easy to generate the entrainment and the solidification shrinkage blow hole of air, and the casting product 
manufactured by this processing method has the fault that reinforcement, elongation, fatigue strength, etc. are 
inferior compared with a forging etc. 

[0003] Although the approach of pressing fit in metal mold is learned as an approach of suppressing generating 
of the above-mentioned dendrite-like organization, air entrainment, a solidification shrinkage blow hole, etc. 
after quenching an alloy molten metal with an inclination cooling plate, it has not resulted in utilization in 
respect of productivity. 

[0004] Moreover, electromagnetic mixing of the alloy molten metal is carried out, and although the approach of 
pressing fit in metal mold after carrying out low-temperature maintenance is proposed, since three processes 
of electromagnetic mixing, cooling, and molten metal maintenance are almost performed to coincidence, this 
approach lacks in the stability of a process, and is not put in practical use. 

[0005] Recently, the semi solid processing method which stirs an alloy molten metal, reheats the billet (a 
semi-solid billet is called below) which granulated and cast the primary phase, changes into a solid-liquid 
coexistence condition, and is pressed fit in metal mold was developed. According to this semi solid processing 
method, a dendrite-like organization, air entrainment, a solidification shrinkage blow hole, etc. decrease 
remarkably, reinforcement and elongation improve conjointly with the crystal detailed-ized effectiveness by 
metal mold quenching, and it is reported that fatigue strength is improved sharply. 
[0006] 

[Problem(s) to be Solved by the Invention] However, there is a problem in said semi solid processing method in 
respect of cost etc. That is, in order that the manufacture may take an expensive electromagnetic-mixing 
machine and a continuous casting machine to the ** aforementioned semi solid billet, a price becomes 1.5 or 
more times of metal cost. ** In order to heat a semi-solid billet gradually with heating apparatus, to change it 
into a solid-liquid coexistence condition and to press it fit in metal mold, costs start said heating apparatus 
and a tooth space is also widely needed. ** About one half solidifies the alloy molten metal pressed fit in metal 
mold in the gate or a runner, it serves as slag, and since this slag is not recyclable unless it comes out of a 
dissolution process, cost becomes still higher. This invention aims at offer of the roll type semi solid 
processing method for the ability to manufacture the casting product of high quality cheaply, and its 
processing equipment. 
[0007] 

[Means for Solving the Problem] The process which invention according to claim 1 quenches [ process ] the 
alloy molten metal A held to predetermined temperature slightly higher than liquidus-line temperature, and 
makes a primary phase generate, It is the roll type semi solid processing method characterized by consisting of 
specified quantity extrusion ****** by making into the semi solid for metal mold press fit the process which 
the alloy molten metal B which said primary phase generated is annealed [ process ], and grows up said 
primary phase into granular **, and the alloy molten metal C which said granular ** grew and became a 
predetermined solid phase ratio. 

[0008] The holding furnace with which invention according to claim 2 holds an alloy molten metal to 
predetermined temperature slightly higher than the liquidus-line temperature, The quenching machine which 
the alloy molten metal A in said holding furnace is quenched [ machine 1 and makes a primary phase generate, 
the depot which the alloy molten metal B which said primary phase generated is annealed [ depot ], and grows 
up said primary phase into granular **, Said primary phase is roll type semi solid processing equipment 
characterized by making into the principal part the extrusion implement which extrudes intermittently the alloy 
molten metal C which grew up to be granular ** as a semi solid for metal mold press fit. 
[0009] Invention according to claim 3 is roll type semi solid processing equipment according to claim 2 
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characterized by said quenching machine consisting of at least one roll. 

[0010] Invention according to claim 4 is roll type semi solid processing equipment according to claim 2 or 3 
characterized by said quenching machine consisting of a roll of a pair by which opened predetermined spacing 
and the parallel arrangement was carried out horizontally. 

[001 1] Invention according to claim 5 is according to claim 4 roll type semi [ which is characterized by being 
arranged so that it may be supplied between the rolls of said pair after the alloy molten metal A contacts one 
roll surface of the roll of said pair ] solid [ the roll of said pair ] processing equipment. 

[0012] Invention according to claim 6 is roll type semi solid processing equipment according to claim 3 to 5 
with which said roll surface is characterized by being covered with the wettability bad matter with the alloy 
molten metal A. 

[0013] Invention according to claim 7 is roll type semi solid processing equipment according to claim 3 to 6 

characterized by preparing the wiper for removing the adhesion object adhering to said roll surface. 

[0014] Invention according to claim 8 is roll type semi solid processing equipment according to claim 7 

characterized by said wiper being a stainless steel wire brush or a hard plastic fiber brush. 

[0015] Invention according to claim 9 is roll type semi solid processing equipment according to claim 3 to 8 

characterized by preparing covering for preventing that the adhesion object of said roll surface falls a depot or 

on semi [ which is extruded ] solid. 

[0016] Invention according to claim 10 is roll type semi solid processing equipment according to claim 2 
characterized by said quenching machine being a molten metal hold machine which arranged the cooling pipe 
on the interior. 

[0017] invention according to claim 11 — said cooling pipe — the side attachment wall of said molten metal 
hold machine — penetrating — liquid — it is roll type semi solid processing equipment according to claim 10 
characterized by being allotted densely free [ in-and-out ]. <BR> [0018] Invention according to claim 12 is roll 
type semi solid processing equipment according to claim 10 or 11 characterized by forming the oscillating 
grant machine in said cooling pipe. 

[0019] Invention according to claim 13 is roll type semi solid processing equipment according to claim 2 to 12 
characterized by being prepared so that the temperature gradient from which a cooling object or/and a 
heating element serve as [ upper part ] low temperature caudad towards the alloy molten metal in said molten 
metal depot may be attached to said depot. 

[0020] Invention according to claim 14 is roll type semi solid processing equipment according to claim 2 to 13 

characterized by said extrusion implement being a piston, a screw, or an electromagnetic pump. 

[0021] 

[Embodiment of the Invention] Invention according to claim 1 holds ** alloy molten metal to temperature 
slightly higher than the liquidus-line temperature. ** said alloy molten metal A is quenched and a primary 
phase is generated — making — ** — gradual cooling of the alloy molten metal B which this primary phase 
generated is carried out, and said primary phase is grown up and it is made the alloy molten metal C of the 
abundant solid-liquid coexistence conditions of granular ** with few dendrites — The granulation approach 
(the semi solid processing method) of solidification structure which came to be learned recently to say is 
applied to the high-pressure dies casting processing method. In this invention, as for the alloy molten metal C 
of said solid-liquid coexistence condition, requirements are intermittently extruded as a semi solid for metal 
mold press fit (a slag is called below). Said slag is pressed fit in metal mold by the squeeze cast processing 
method or the high-pressure dies casting processing method, is solidified, and a casting product is 
manufactured. 

[0022] Said alloy molten metal A is the lower predetermined temperature T1 below [liquidus-line temperature 
TO+30] **. If it holds in the precision of **5 degrees C, at said quenching process, efficiently, it will be 
stabilized and a primary phase will generate. 

[0023] The processing equipment of this invention is concretely explained with reference to drawm&A thru/ or 
drawing 4 below. Drawing 1 is the longitudinal-section explanatory view showing the 1st operation gestalt of 
the roll type semi solid processing equipment of this invention. The holding furnace 1 with which this 
processing equipment holds an alloy molten metal to temperature slightly higher than liquidus-line temperature 
is located in the topmost part. To the bottom of it The quenching machine 2 which the alloy molten metal A by 
which tapping is carried out from a holding furnace 1 is quenched [ machine ], and makes a primary phase 
generate, and the alloy molten metal B which the primary phase generated are annealed. The extrusion section 
5 for extruding the depot 3 which grows up said primary phase into granular **, and the alloy molten metal C 
to which granular ** grew and the solid phase ratio reached the predetermined value as a slag 4 for metal 
mold (not shown) press fit is arranged in order, and is constituted. 

[0024] Here, it consists of rolls 6 and 7 of the pair arranged horizontally, and once the alloy molten metal A by 
which tapping is carried out from a holding furnace 1 contacts the front face of one roll 7, the quenching 
machine 2 is supplied to the gap of the rolls 6 and 7 of said pair, it piles up there, it quenches it and a primary 
phase crystallizes it. The alloy molten metal B which said primary phase crystallized is supplied to a depot 3, 
and it is cooled slowly here, and said primary phase grows up to be granular **, and serves as the alloy molten 
metal C of a predetermined solid phase ratio. This alloy molten metal C flows out of the free passage opening 
9 of depot 3 inferior surface of tongue into the extrusion section 5. The extrusion section 5 consists of a 
piston 10 and a cylinder 11. and the front is shut by the door 12. In addition, as mentioned above, if the alloy 
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molten metal A is once contacted on one roll 7 front face, the roll 6 of a pair and supply of the alloy molten 
metal A in seven gaps will be made statically, and generation of a primary phase will be promoted. 
[0025] Next if a piston 10 is advanced (the direction of an arrow head), it will be pushed on the alloy molten 
metal C, a door 12 will open, and a slag 4 will be extruded. The extrusion outlet of a slag is adjusted by the 
stroke of a piston 10. A slag 4 is pressed fit in metal mold (not shown), such as a high-pressure dies casting 
machine, is solidified, and serves as a casting product. A slag 4 is extruded synchronizing with the press fit 
cycle to said metal mold. 

[0026] 8 is a tapping control rod and the alloy molten metal of the preceding paragraph story to which C* 
reaches a solid phase ratio predetermined in granular ** in drawing 1 . 13 is a wiper which removes the 
adhesion object 14 on the 6 or 7th page of a roll. If the adhesion object 14 keeps adhered on the 6 or 7th page 
of a roll, the cooling power of a roll will fall and generation of a primary phase will be checked. Moreover, it 
becomes a big and rough dendrite, mixes into the alloy molten metal B. and this adhesion object 14 checks the 
fluidity of the alloy molten metal B. 1 5 is covering which prevents that the removed adhesion object falls the 
inside of a depot, and on a slag. A brush is used for said wiper. It is good to use a stainless steel wire brush, a 
hard plastic fiber (for example, nylon fiber) brush, etc. properly according to the quality of the material of a 
roll, or adhesion extent of an adhesion object. 

[0027] If matter, such as wettability bad ceramics with the alloy molten metal A and graphite, is covered on 
the front face, the adhesion object 14 will stop being able to generate rolls 6 and 7 easily. Although matter, 
such as said ceramics, can be covered with the approach of arbitration, especially the spray method is simple. 
Moreover, a CVD method can cover the ceramics to homogeneity thinly. As said ceramics, boron nitride etc. is 
suitable. The metal thing of a roll is desirable at high intensity. 

[0028] A cooling object or a heating element (not shown [ both ]) is prepared in a depot 3, and if it is made for 
the temperature gradient which serves as low temperature caudad towards the alloy molten metal in a depot 3 
from the upper part to stick, the alloy molten metal C is efficiently generable. 

[0029] Drawing 2 is the longitudinal-section explanatory view showing the 2nd operation gestalt of the roll type 
semi solid processing equipment of this invention. The same part as drawing 1 has attached the same sign. 
This processing equipment is the same as the processing equipment which the screw 16 performed extrusion 
of the alloy molten metal C, and also was shown in drawing 1 . The approach of extruding with a screw can 
control an extrusion outlet strictly compared with the approach of extruding at a piston. 
[0030] As mentioned above, although drawing 1 and the quenching machine 2 set to 2 from the roll of a pair 
were shown, the plurality of the roll of a pair may be arranged perpendicularly, and may be used, and only one 
roll may be used. When using one roll, the alloy molten metal A is transmitted in a roll side top, and is supplied 
to a depot as it is. You may arrange two or more one roll at a time perpendicularly. 

[0031] Drawing 3 is the longitudinal-section explanatory view showing the 3rd operation gestalt of the roll type 
semi solid processing equipment of this invention. The same part as drawing 2 has attached the same sign. 
This processing equipment consists of a molten metal hold machine 18 with which the quenching machine 2 
arranged the cooling pipe 1 7 on the interior, and others are the same as the processing equipment shown in 
drawing 2 . With the molten metal hold vessel 18, it is cooled by the cooling pipe 17 and a primary phase 
generates the alloy molten metal A. If an adhesion object generates on cooling pipe 1 7 front face, it will 
become a big and rough dendrite, will mix into an alloy molten metal, and adhesion object with which 
molten metal passage narrows will check the fluidity of an alloy' molten metal, for this reason, the cooling pipe 
17 — the side attachment wall of the molten metal hold machine 18 — penetrating — liquid — it is good to 
allot densely free [ receipts and payments ], to take a cooling pipe 17 in and out, to grind said adhesion object 
against molten metal hold machine 18 inside, and to exfoliate. 

[0032] Since an adhesion object will generate into an exposed part and the fault of the aforementioned **** 
will arise also in this case if the cooling pipe 17 is exposed on the surface of hot water, a cooling pipe 17 is 
good to make it make it buried into the alloy molten metal B. A cooling pipe 1 7 is easily cooled by pouring 
water inside etc. If vibration is given to a cooling pipe 1 7, generation of a primary phase will be promoted and 
generation of the adhesion object to a cooling pipe 1 7 top will decrease. 

[0033] Drawing 4 is the longitudinal-section explanatory view showing the 4th operation gestalt of the roll type 
semi solid processing equipment of this invention. The same part as drawing 3 has attached the same sign. 
This processing equipment puts a lid 1 9 on a depot 3, and arranges an electromagnetic pump 20 on the 
extrusion section 5. Others are the same as what was shown in drawing 3 . Since this processing equipment 
puts a lid 19 on a depot 3, it can intercept from the holding furnace 1 to the extrusion section 5 from the open 
air. Therefore, oxidation of an alloy molten metal can be prevented by making the interior into an inert gas 
ambient atmosphere, or making it into a vacuum. Moreover, an alloy molten metal can be statically supplied by 
making an alloy molten metal full from the holding furnace 1 to the extrusion section 5. Since an 
electromagnetic pump 20 extrudes the alloy molten metal C by remote operation, it is [ no trouble by adhesion 
of the alloy molten metal C ] and is desirable. 
[0034] 

[Example] An example explains this invention below at a detail. 

(Example 1) The slag of an aluminum-6wt%Si alloy was extruded using the processing equipment of this 
invention shown in drawing 1 , this slag was pressed fit in the metal mold of a high-pressure dies casting 
machine, and the casting product was manufactured. Namely, aluminum-6wt%Si alloy molten metal (it holds at 
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630 degrees C **5 degrees C) A in a holding furnace 1 Supply the quenching machine 2 calmly the rate for a 
maximum of 3l./with a quantum hot-water supply machine (not shown), and a primary phase is made to 
generate. The alloy molten metal C which the alloy molten metal B after primary phase generation was 
supplied to the molten metal depot 3, said primary phase was grown up into granular **, and granular ** grew, 
and became a predetermined solid phase ratio was intermittently extruded as a slag 4 with a weight of about 
4kg with the piston 10. The solid phase ratio of a slag was made into 35%. The metal mold of a high-pressure 
dies casting machine was made to press fit and solidify a slag 4, and it manufactured the 4kg casting product 
in the 40-second cycle. In addition, what opened spacing of 7mm and carried out the parallel arrangement of 
the two steel rolls 6 and 7 with an outer diameter of 350mm horizontally was used for the quenching machine 
2. During manufacture, in order to prevent adhesion in a roll 6 and seven front faces, the release agent (boron 
nitride) was applied with the spray. 

[0035] (Example 2) The slag of an aluminum-6wt%Si alloy was extruded using the processing equipment of this 
invention shown in drawing 2 , this slag was pressed fit in the metal mold of a high-pressure dies casting 
machine, and the product with a weight of about 10kg was manufactured in the 4-minute cycle. The extrusion 
outlet of a slag was controlled by the rotational frequency of a screw. Others were made to be the same as 
that of an example 1. 

[0036] (Example 3) The slag of an aluminum-6wt%Si alloy was extruded using the processing equipment of this 
invention shown in drawing 3 , this slag was pressed fit in the metal mold of a high-pressure dies casting 
machine, and the casting product with a weight of about 10kg was manufactured in the 4-minute cycle. In 
addition, steel tube manufacturing which covered the ceramics with CVD processing was used for the cooling 
pipe 17 of the molten metal hold machine 18. Others were made to be the same as that of an example 2 
[0037] (Example 4) Mg alloy slag was extruded using the processing equipment of this invention shown in 
drawjng.4 , this slag was pressed fit in the metal mold of a high-pressure dies casting machine, and the casting 
product with a weight of about 10kg was manufactured in the 4-minute cycle. Mg put the lid (not shown) on 
the holding furnace 1 in order to tend to oxidize, and it made the sealing condition from the holding furnace 1 
to the extrusion section 5, and nitrogen gas was made full [ Mg ] of the interior. Since the fluidity of Mg was 
bad, the solid phase ratio was made into 30% and lowness. Others were made to be the same as that of an 
example 3. 

[0038] (Example 5) The aluminum-6wt%Si alloy slag which added Ti using the processing equipment of this 
invention shown in drawing 3 was extruded, this slag was pressed fit in the metal mold of a high-pressure dies 
casting machine, and the casting product with a weight of about 10kg was manufactured in the 4-minute cycle. 
Since the molten metal of said alloy had the good fluidity, it enlarged the solid phase ratio with 55%. Vibration 
was given to the cooling pipe 17, and generation of a primary phase was promoted, and the cooling pipe 17 was 
taken in and out of the molten metal hold machine 18 periodically, and big and rough-ization of an adhesion 
object was prevented. Others were made to be the same as that of an example 3. 

[0039] (Example 1 of a comparison) The a!uminum-6wt%Si alloy molten metal held at 700 degrees C was 
pressed fit in the metal mold of a high-pressure dies casting machine as it was, and the casting product was 
manufactured. 

[0040] (Example 2 of a comparison) The semi solid billet of an aluminum-6wt%Si alloy was reheated in 
temperature of 600 degrees C, it pressed fit in the metal mold of a high-pressure dies casting machine, and 
the casting product was manufactured. 

[0041] Each casting product manufactured in examples 1-5 and the examples 1 and 2 of a comparison was cut 
perpendicularly, and internal quality (existence of air entrainment or a solidification shrinkage blow hole) was 
investigated. A result is shown in Table 1. what the defect of air entrainment or a solidification shrinkage blow 
hole is not accepted in at all — O — although it accepts, it is satisfactory practically — the thing was 
displayed by O and what is accepted was displayed by x. 
[0042] 
[Table 1] 
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Example = (Note of Table 1) The example of this invention. * Weight of a casting product. 
[0043] It is No. 1-5 of the example of this invention so that more clearly than Table 1. It was what excels 
[ each ] in the internal quality which consists of uniform detailed granular »** , ** * . No.1 and Ti especially with 
the small weight of a casting product were added, and both fluid good No. 5 of an alloy molten metal were 
extremely excellent in internal quality. Since No.4 sealed from a holding furnace to the extrusion section of a 
depot lower part and they made nitrogen gas full, the casting product which is originally excellent in internal 
quality with bad Mg alloy of fluidity was obtained. On the other hand, in order that No.6 of the example 1 of a 
comparison might press an alloy molten metal fit from an elevated temperature, many big and rough air 
entrainment and solidification shrinkage blow holes were accepted. Since No.7 of the example 2 of a 
comparison used the semi solid billet, although internal quality is excellent, it is expensive. In addition, about 
the casting product of the example of this invention, separately, although the fatigue test was performed, the 
fatigue property which was excellent in all was shown. This is because it excels in internal quality. 
[0044] 

[Effect of the Invention] As stated above, according to this invention, the casting product which is excellent in 
the reinforcement and elongation which consist of uniform detailed granular ** ** ** and have neither air 
entrainment nor a solidification shrinkage blow hole, a fatigue property, etc. can manufacture cheaply, without 
using a semi solid billet. Therefore, remarkable effectiveness is done so on industry. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

CP rawing 1] It is the longitudinal-section explanatory view showing the 1st operation gestalt of this invention 
processing equipment. 

[Drawing 2] It is the longitudinal-section explanatory view showing the 2nd operation gestalt of this invention 
processing equipment. 

[Drawing 3] It is the longitudinal-section explanatory view showing the 3rd operation gestalt of this invention 
processing equipment. 

I5rawjng„4] It is the longitudinal-section explanatory view showing the 4th operation gestalt of this invention 
processing equipment. 
[Description of Notations] 
One holding furnace 

2 quenching machine 

3 molten-metal depot 
Four slags 

Five extrusion sections 

6, seven rolls 

8 tapping control rod 

Nine free passage openings 

Ten pistons 

11 cylinders 

The door of 12 extrusion sections 

13 wipers 

14 adhesion object 

15 covering 

16 screws 

17 cooling pipes 

18 molten-metal hold machine 
The lid of 19 depots 

20 electromagnetic pumps 



[Translation done.] 
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(57) mm 

£«) Atf£j£ L fcS&ig|§ B LTilMESja*tttt 
Jt*fcftofc£&*iiC*&S!EJJ§X7^i: LTm^ 




(2) 

1 

[fcffFH*©fEB] 

[n«« i ] *) mMcM^mi&i&micu 

miktf±i8.Lrc'£&%n b tTWEaft*tt« 

it^tc^o fc£&i8£ C ZSMEXm-b 5 V 'J -y K t L 
TffiSWfHJf xgfr £ & 5 c i: T £ a -;i*t 

Sic 

y >y KAniSfio 

[»««4] meMMgMMmMtm&x**tcM 20 

3IEBS nfc-fl© a ->lfr e> % 5 c t £ "f £ « 
2 3 KB©n-;l/*fc 5 V U -y HftHStH. 

-*t©a-;HBlc«j&£n3 «fc 5 fcEBSnxv* c £ 
*tt«2:-r«ll«n 4 jE*©n-;l/S-fe 5 V 'J >y FtaX 

Sfio 

[H^«6] MfBo-;l/«ffi#££jg^A£©iini4 
712 5 ©<,>1*nM;:fEK©n--'l'5£-fe 5 V U >y FiioXg 30 

So 

TSfc£©7^-#^tenTt>5 

H^S 3 71S 6 ©i^-f ftfrK:fait©n-;l/iK-b 5 V U >y 

[»#«8] n tj|e7-r^-^7.7 i yi^X7^^^V'> 

IfttSftS-feSV'Jv F±(cST1-5^Kih-r5fc46 40 
<D*/^-*TO d £? %m **3 7b 

S 8 ©^-f tt*>lcfE8i©n-^5£tr 5 V U y FJjQXg 
Bo 

[f^JSiO] 1!ffle&^tfflffiK:&&ff£ELfc8 
*fe5Vtfy FitaXSMc 

1 0mm<Du->i,j&-bS. v y >y FfiOXSBo 
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-ratios i oxai i81<oa-;i/ 
i:ii^®i:-r^w^527isi 2©v^-rn*Hcie^© 

n-;U^-b ^ V »J >y FiOXSBo 

l 4 ] MfBfffcH Jitf ex F X 7. * 'J a 
£ fctt*B#y ^T-fe 5 £ t H ? -5 M$g 2 Tig 
l 3©v>-fnMcfB®©a-;l/ie-b5vy y FiaXg 

So 

[0 0 0 1] 

fcSffiKSigT-t^n-^-tr^y y >y Firax&fcitf 
^©inigBtcHf £o 
[0002] 

o o °c&L±$>i$^&mfrt>-&mmT'®&tsrctb&n.<Dm 
[0003] im^y F^^r vwm, 

[0004] %rc. £&®m%mmt&Lwm&Lrz 
<D%&mic&x-fz>j5&t)mmztix^%b\ c<d^ 

[0 0 0 5] «fi, ^^^m^LSJ B B B ^«{bLT 

HjgLfctri^y f oKT-fesvu >y Keu-y htm 
y y >y FApxji^r^^ nfco ;i ©-b ^ y u -y F Jraxji 

#^ns, i:ffi^^nx^5o 

[0006] 

>y F*PXritctin7.F^i!©ET'P«gS*^5o 5P"5> ® 
MfB-t^yy-y Ftt, ^©S3gtciliffli*«fi5« 

ff«4:a«IBfi«*fi-r*fcii)» ffi«#ift4f«01. 5 
fg^Xtcfe^So ®-t5yy>y KtW hti, in^SB 

J6, l3IBiaiiSStcaffl^»*^, X^-Xfe/£<^ 



(3) 

3 

WJtJl'T'Z *t>fc*3X htf-Jlig< * 
»Wtt, *ft»©BBB**£fflfcB36"e#*n-;l/S 
■fcSV'J v KtoXftfcJ:tf*©ioiaB©»tt*BHi: 

[000 7] 

CBB*»R-r **»©#&] b*« i »«©»««* 

fc^lffiAffl-fe 5 V U v K t LTm^SJf tti-r 

ie*»6»*c:fc*iffiifc-r*o-;i/a"fe5V'j v Kin 

[0 0 0 8] tS*«2lEIRO^tt, £&BB**©B 

«BBB*?>Bj^»^BffiBBfcBwr ****** w 

?*Sk MiB#JH#£f£ Lfc^jg^ B LThCI215U 
«Lfc£&»BC%&BE.AJ§'fe5y U v Kfc LTM* 

[0009] n*«3iae<o^tt, mB&fimtf&it 

< fcfclffl©u-;l/fr&fr*cfc*«rBJ:-r*B3»B2 
KBCn-Jl'S-fe 5 V U v KfolBBT* 5o 

[ooio] B*B4GB©£tifi* WBWWftWIrtt 
BH*B*tT*¥lcttMeB*nfcHtf©n-;l/fr&a 
§ C £*#&kf SSI#« 2 Sfctt 3 EK©a-;l/S-fe 
= V U v FftHBB?**. 30 

[0 0 1 1] B$B5Gtt©BHii« WIE-»Oa-;l/ 
tf, £&BBA*^H&©a-;l/©-#©a-;l/BBi 

icBBSftT^SefciMtBfc-rittMUBBOn- 

[0 0 12] W#3i6iBB©SgijBtt, IMEn->uaiiW 

a £©Bntt©B^iwtT»B*nTv* c t 

*»Bfc**B^37i£5©VvfnMcB«©n-;l/ 

a-t 5 y y <y KjtaxgBt?* 5o 

[0 0 13] B$B7GB©BB»* MEn-zl/BBk: 40 
tt»bfc»»W6B***fca©7^/<-^tt&ftT 

^* c i *#®i:-r sis#« 3 nm 6 ©^-r tuwcEK 
[0014] BSBscttoBHa, MtS7^-#x 

& 5 c i: «ftB fc f *B#S 7 E«© a-;l/S-b 5 V U 
[0 0 15] H*«9fB«©5IW«, flEn-jPBE© 

BBiWEBBSfcttWHsns-tsy u f±c«t 
■r *©*BiW -s snrv* c t * so 
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ttafc**»#«37128©^r*i#fce*©n-^ 
-t 5 y 'J <y KftllBBT***. 
[0 0 16] B&Bi 0BB©BWtt, ttEBMiWl 

B**2BB©n-AdHr3yD v FJnXBBT**. 

[0017] b$bi igEB©£B& nmwwm 

e»BBSB©«fi*JBibT»«fcltiAe*Eli:E«n 
T^cfc^WBfc-rsB^Bi 0E«©o-;l/.a-fe5 
yy vFtaiBB"?**. 

[0 0 18] tMl 2EB©fB«4» MB*9«lcS 

Xtt 1 1 EB©a-/l/*te ~ V y >y HiOI«BT*«. 
[0 0 19] B&B1 3EK©Wflttv tftGRfSttlcft 
^Sfca/fcJtfFBMWV. WB»»»B«rt©^ 
BBtJ^frSTAfclfcttrffifflfcasaBasE* 1 ^ 
«k$fcfi**&nTV*c fc*ttBfc-r*W*B27}S l 
2©t^*ifrKffi«©n-/l/S*5y 'J v FftlXttBT 

[0 0 2 0] B$B 1 4EB©fSW«, MSBJftfJUtf £ 

®kf af##JS27lSl 3©v>-rn*^ES©a-;VS; 
■fe 5 y 'J y FiDXSfiT'feSo 
[0 0 2 1] 

[bw©b*©«b] b$b i f3as©^B^ti> ®^&» 

»**©Bffl»fiSJ:9«frfcWv>fi«fc»fcU ®W 
8B££S^A*S^bTffl B B B #£j££-a\ ®C©fiJg,© 
Lfce&m® B «R» 'fCWE»ft**«««Tx 
> H5-f h©'>a^tttt*©B«*HB8#«B©£& 
jg^Clc-TS, &^5K&ftl!&ftSJ:5K:&o;fc£Bfi 
8©&tt{fc?3£ C-bSyyy KftlXS) 
Xh*PIffifC)SfflLfcfe©T-*S. COBBl?!*, MSB 
BBM#ttB©6£BBCI& mSBA^BSBEXB-bS 

yy»H (JXTxv^k^-rs) kLTiB^wtifa* 

[002 2] MIB^igS A tt, [*©?8cffl*ii!« T 0 

+ 30] x«T©®i6©m^M*Ti t, ±5t:©«a 
■wwrr s k^ ME»?&xst?«i*3Wft*fi < *obb 

[00 2 3] WTfc*»fl©iillX*BftH 1 7!)S0 4 * 
#MtT^«cWCittWr5o B 1 tt*BW©n->P*-fe 

^ y y >y fmxbbob i <Dntimm*7fi?mmft®m 

B^JcB^fflBKfiWf *«» *p l « t «±»fcttBt» 
^©Ttts BJW l *»6HJB*ti8^fe»BA*B»L 
Tfflll££fi!c2-eslifti§2, BBtf£Bb^dBBB 
B «Bi9 tTnmE«a*tt«4iK:*ft « -eSBf SB 3 , 
B«B«««fitH«Jt**i<B««lcBbfc^fe»BC* 
&B «SW ffAffl©Xvy4ktTffffi-rfci6© 



(4) 
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I o o 2 4 ] c c -eaafts 2 aTk^ftfcEBSftfc 

fc^*jS«BH:iB , ffl*3fc«tt«n, ccr^snt 
met!) ftjWft«jwc«fi LTmsB«Jt*od&JS» c 

£o StljfrQJ:^ #£8»A*- H<DV-)\>1 
^SK-Hgf&s-est, -»©n-;i/6* 7Fifl|sg'\<0 

[0 0 2 5] XKVXhyi 0*Wa (fcflWlRj) 
*fc£&»»CK:i¥£nTBi 2*»H*X5y4jWfffl 
Sfl*. X^^<Djfm»«t!Xh^ 1 0<DXho-*£ 

[ 0 0 2 6 ] 0 1 -e 8 immumm. c ■ a&« &nm 
%<Dmft&mcM?5ffifm<D-£&®m-ehZo 13a 

P-;l/6, 7ffi±©}g»$ll 4£®£fS7^-T*& 
5o n-;l/6, 7E±{C}g#!K!ll 4*WStfcS tlct 

&®m b * tcjix LT&&®m b ©sstiatt ^n^-t 

1 5«^5&?nfc}s»^7bwe*rt^7.v^±tcST-r 30 

mm mzisi-juyw® T^fftE**^***© 

[0 0 2 7] D-;I/6, 7 tt« ^®tc£&?&|A £©jf 

nbT*j<£&»t&ii 4*^b«<*s. Htna-fe^^ 

y***2©Wttff*©^K:J:D*iri?*S#, » 
KXTV- fcajffidT-fcSo SfcC VDSti-tr55«y^ 40 

[0 0 2 8] if Wm 3 fc, ftUl&SfcaH&f* (tt£H 
fcfcaT(£iSi:fc.5ilJ&j£tfo< <fc-5K:bT:f3< t£ 
[ 0 0 2 9 ] 0 2 a#8$©P-;l/5£-fc ^ V U >y KAOX 

se©S2©nsfgjgfii**-r8iewfiBSiWHT-ifeSo 01 
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[0 0 3 0] fiLL 0K 2tca-*f£DP-;l/^e.^:5 
ft?WB2*^tfctf, -fl©P-/l'©}I&£$£M^T 

[003 1] 03 a*?giE© p ~ V U -y Fttil 

SS©^3<DHfig^*^-r«lf»fffiSi^0T'^5o 02 
£|^-©&#ail--©flHt£ttbTfc5o c©inxgfi 

18fr6>4?K *©fl^02£;SbfdinXgfi£llbT- 
*§*§&g8il 8T'{i, ^HAttXWIl 7fC 

*#k a £ 4 r> xs&®mwcm.x t r£&s»©ffin 
tt^s^-rso c(Dfctb, <$uei 7a, &n«eggi 

8©f!lg*KIbT$&fcmAni£l;:8EbT:}3£, ft 
Umi 7£tfiAnbTMfe^i ! »S:i£f*§#§mi 8rtSI 

[0 0 3 2] ft^Wl 7^ffi±KSfflLT^5i;Stti 

4c«(dt% ftaiei 7a-a-^^B*jcajs$-&5J: 
5{t-r-5<D*^\ ftaiei 7artWc7)<*gii-r*H<D 

[0033] 04 a*%^(0P-;l/^-b 5 V 'J >y Hinx 
ggom 4 ©HfiS}&!£fc3*f «£SrE&9J0-e£ So 0 3 
i:|S)-<DgP^ara-cD^*#bTfe5o d(0)!)OX^B 

a, mi 3 icm 1 9 zwm. $ fcffaias 5 > 

72 0*ELfct,<DT-fe5o *<Dfl!sa03fC^L/S:feco 
i:|5|CT*$.5 0 CCOiPXSBa, »®«3»C^1 9%13J 

«^<p i wsb 5 $-p*^ft^igwf-e 
»s i *»6*pa»5 $ T^aai*?ai«'e-*c tie * o 

^^^*&^6D(ctf^ci:^T-t5o «iK3H>7 > 

©f*»tJ:* h57;W4<MS U\ 
[0 0 3 4] 

mmm 001 ic^t/-c*^w<oAoxsB%ffl^T a 
i-6wt%s i^o77^aiu to^7^*B 

fco 111^, «Jf|pirt<0A l-6wt%S i^jg^ (6 
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3 0t:±5Tl;:-S8#) A*. £lttWS (HjjHJ-f) £ 
<fc DIMS 3 U *y WP/*K>au*-e»frk:ft*«2 tflttS 
LT*Mi*&J«S'&* fflB££ft4>£&8&B*»j§Rr 

«<ja*Lm3£oiaffltt*ic4ofc^»aic*if t. h> 

1 OK J: 9 lift 4 k gOX7^4 tLTffl^Wfclfa 
Lfc 0 X7^<D@*Slt3s«3 5%fcLfc„ X^^fiilS 
E^**;U«S0£S!fcEAL}g@£-£T4 k g<OS§ 

tt, ^g3 5 0mm<0 2{i<DSa^a-;l/6, 7* 7 mm 

«f, p-;1/6, 7£iilcaKft«l&<'fcttK£*ii mit 

[003 5] (HfiS09 2 ) 0 2 IE* t fc*fgf}H<£Anlg 
B^ffl^TA 1 -6wt%S i^£©7.7^£}¥WU C 
©X^^iUffi^^+X h$<DM!HcEALMft 1 

0!]l tPCk^cLfco 
[0036] 3 ) 0 3 L ^*^W©*DXg 

B£ffl<^TA 1 -6wt%S i^©X7^}fti)U C 
©^^KE*^ FttD&SfcEALfiltt 1 

okgo«fflaa4%*4^-r^;i/"cii!jfitfc. s 

[003 7] (HfifiCa 4 ) H 4 fc *b fe*3MI©i0l* 



10 



20 



^-T*ir^m©&a!KEAt««tt l 0 k gOUiSSi* 
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« ffi* 4 fliM ^T*ia£ Lfco M g ttffltLm^fctbU 

nip i ten zm, ®ntp i ^e.wEigP5 

Lfi&\cmmisxitfim*trc 0 m g 

tfSitKlfttf IS^fci&Hffiit^a 3 0 %t&tb\c Lfc 0 * 

[0038] (nmm 5 ) 0 3 l /-c^isfifjofjuig 

B^rffl^TT i^i&JDLfcA 1 -6wt%S i^7^ 

*ffaju c<Dx^£igE^**xh®£>£i!a;:E 

ALfilft 1 0 k g<D®mM&Z4ttV'{t)l'X'Wl&L 

%£7c£<LfCo ftlpgl 7fciII^#LTttiil<D£ 
jfr&fflitU *fc^Wl 7*£JB«IC}S3§ffe«l 8 

fifi««j3i:l^i;«fc9tcLfc 0 

[0039] (\mm\) 7 0 0 , CtC«MLfcA 1 -6 
wt%S i *<OS*^iE^+^Xh«S<D& 

[004 0] Ot$&0«2) A 1 -6wt%S i££<D-fe5 
y U Ftf U-y h£6 0 O'C^jaSKSin^bTiSE^ 

htso^tcEAtTiijiiaffi^^gtfco 
[0041] nmm 1 ~5, jt^j 1 , 2T«Lfc& 

[0 0 4 2] 

[Hi] 



3HH 


No 


(X7^:«feB/BfiJW) 


OK 




m 


1 


1 


Al-6wt«Si<&&X9y (H1/35D 




*4kg 


2 


2 


Al-6wtXSl£&X9y (H2/35W 


O 


*10kg 




3 


3 


Al-6wtXSl^X9^ (H3/35» 


O 


*10kg 




4 


4 


Mg#6X5if (B4/30X) 


o 


*10kg 




5 


5 


TIAOAl-ettXSl X^if (H3/55» 


© 


♦ 10kg 


it 
(ft 
W 


1 


6 


Al-6wtXSl££»fi (7 0 0-C) 


X 


♦ 4kg 


2 


7 


Al-6wtXSl££-fe5 V'J v FKW h 


O 





[0 0 4 3] gliOWe^i^t, *5»flW©lto. 1 

~5 «, ^•rtit, ^-^*^ B s B fflei^e>*5rta5 
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t/>No. i£t i tfmm-$tiT-&&®m<Dffim&<D&wo. 5 
a 1 1> tc rtasftii«Mfiii>Tflinfe. no. utem&fr m 
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[004 4] 10 

[0ffi<offi#fclB9§] 

§JlB0T-&5o 

[02] *fmmx&m<Dm2<Dnffi3&mz*?wsim 

Wtm®X-3bZ 0 20 

[03] *fmiiajMg<D%3®nm&miz7K?mmm 
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[04] *mtbaxmm<Dm4nmHm**frmffi 
imp 

4*5? 

6, 7o-;P 

98iln 
lOtr^hy 

i i t/*)y?— 
1 2fftuge<DP 

13 7^- 
l 

1 5*><- 

i i^nm 

1 9SfS«©M 

2omm-yf 
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